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(54) PRESSURE-SENSrTIVE ADHESIVE SHEET FOR STICKING WAFER AND 
SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pressure- 
sensitive adhesive sheet for sticking a wafer which 
enables to do direct die-bonding and furnishes a 
semiconductor package with high reliability; and a 
semiconductor device which can be produced at a low 
cost and is excellent in temperature-cycle resistance 
and PCT(pressure cooker test) resistance. 
SOLUTION: The adhesive sheet for sticking a wafer 
comprises a radiation- curable pressure-sensitive 
adhesive layer containing both an adhesive agent and a 
radiation-polymerizable oligomer and a die-sticking 
adhesive layer which are formed in this order on a base 
material, wherein the radiation-curable pressure- 
sensitive adhesive layer, if cured by radiation, has an 
elastic modulus of 0.1-10 MPa and the die-sticking 
adhesive layer has an elastic modules of 10-2,000 MPa 
at 25° C and 3-50 MPa at 260° C. The semiconductor 
device has a structure that semiconductor element and 
a support member are stuck each other through the die- 
sticking adhesive layer of the adhesive sheet for sticking a wafer. 
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[0067] ±f3#u Mt&Vax.it^vffimttt l 
Ttt. «u*«x yjtyy, ^u-fey^ y)nfh— 

;K ?yxf— ;K ^>'7 I — ;K ^X'JX'J I — 
;K -7^x'JX'JF-;K h V y ^-n— ;l/7nA 
y, ^'Jxfpy^Jn-^ sj?y lf^;l/7;l/n-.;l/H 

en. ±m<t&®i<D<gmm, &ffim<t-etmxte& 
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[0068] ±mp-?irhit-etvt}xi>mnto(DMmi* 
coo 6 9] ±ntt*7T-( bmtvxit, mz-is, h 

'J7x^;l/$77-fX ^7i-;l**X7-i'X ^y 
ji-;K JlsA&Xyr-f h&V V— & 10 

tTHEHRiS (1) Rtf (2) T^StiS 
if 5h^ 0 
[0070] 

[{fcl] 

RO— P— OR 

I (1) 
OR 

RttTVl/^vl/SfciKU =o<DRl±5(,->{c|l— 

[00 7 1] 20 
Kb 2] 

HH@^0-P-0^g)-R 
i-<0)-R 

[0 0 7 2] cne.OX^X/Vyf^ V^JcQffifflfi 

l\> TRS^tc^JIS^^o^ migo. 1 li%T^ 
[0 0 7 3] $fc> X^X/ly FB§Xi±fc^^7-yy > B$ 

«x T^vtt, fcf-a-vit, iM'si-ytt. M^ytt 

;K 7>? L; eyi f — yxXKfbNfN xXF-7"^y^ 40 

mmfcw&mmm 3 0 ~ 5 0 ii%tf?n«.c t: 

WSK, 0~3 0ligPtW^n5i:tAUDfft 
Ll\ 5 oaMgP^Sf^^fcx^X^VFttAHfiT-r^ 

[0074] sfe % ttMflKSfb@tt«»jji 3 <omm<om 

mtLXii, ffljtfcf. 2, 

K 2, 6-h'Jl/>^y^7*-h, 1, 3-*is so 



14 

y bv-y-r.yv^*— K 1, 4 -^i/y^y^ 
K i , 7i-;i/^y-4, 4' ->Vy->7^- 

K 4' -itJVl'T*- K 

3 -*?-?vi?y * y s^r y ^7*— h ^ ^-y- 
p< byi^r y 5/7 h , ■< y * a y $^ y ->7 
K ~y-y^D^-y;i/^^y-4, 4' -^y->7^ 
— K > ? -y^D^^;l/^^y-2, 4' -if-iV'sT 

%- k y -yy-Yy^7^- vm<D&m<< vs/r*- h 

«{fc*J©ffiffl«fc^ !te«SiJ 1 0 0li»t»UT 501 

mmuTt>m%. b <u 2 0 aaauwr^ * 

[0 0 7 5] *«IW<0'>x/>ft!i«fflWJ||'>-KO^gj 
»/B*g»Sl/l 4 tt % »mSWMB£&1BT»iltl5£5ft* 2 
5tTd#1tWl 0~2 000MPaTfe»), 
6 0 °C "ZfOptt 3 ~ 5 0 MPaT*& § t £ tf#3£T?fc 

[007 6] ±B3^»»/l»3ltS!Hi 4 <E>MJP«, 
itellBtt*^^ 51# 3~100)i mSJS-efe 10 — 
6 0 \i mig*W$ LK Sftu j?r2<D§i«£&Sfe«> 

[0 0 7 7] Ws»/§8aiSWB4tt. Wi^'J7D 

nsa#ass»* 5 mm%&n : £?z b < , 

3mm%&LT£tZZ£tf£.V&$iV<^ 111%OT 
i:tS<:i:ibWTj?fU\ 5M%;& 

[00 78] ±IB^-Y«^fflSS^iJ» 4 t^tSMg 

» % if u>-7^ 'J ;Hxxf ^'J7 5 
jj^yjgflg, ->U3-« 71/ 

[0 0 7 9] ±taO^S«fflS»*4tt. 
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(A) - (d) (D^irftfrtDmmmmtt'srm-rzcttf 

[0 0 8 0] (A) X#^i/«U3g, ^#**sM&mT5 

[oo8i] ( b ) c i ) x#* is«smRV* <omim 
i ooa»gp, (2) m.mtLT7Vis¥?i 7 

^ y U- h £ 2 - 6 M%"&* U Tg (#9 

JS) tf- 1 OX&LtTfr-oWmW-tZftTMtfS 07ii^± 

Tfe^x^^lttT^'^l/SKl^ 10 0-3 0 

ommi®, (3)mmmMo. i~5fi»$„ 

[0082] (C) (1) ^ttismmRXfZOWHtffl 

1 ooMgp, (2) ^tf^mmtmm&tf&'ofr'o 

««¥^?»^3m^Jt^flgl 0-4 omsp, 

(3) mmtvxifviyp^ cy.*) 7^yi^-h2~ 

6 TgAi-10UXtT*«iTO 
8 073W±T?fe^x^^^»^W7 * V 

oo~3 ooa»gp. (4) miti&mmo. 1 ~ 

[0083] (D) (1) x#^>'«liS0 : 7xy-;l/ 

^igiooMgp. (2) yx.y^>mmi o~4 o« 
to s ( 3 ) amt. i/r yy (y- 7* y 1— 
h 2 - 6 ma% £r&#k Tgtf-10 tfiat^oit 

8 0 7j£1±V& 5x^i/1^7 * y /I/ 
1 0 0-300 Btt& ( 4 ) SiffciEjiSiJ 
0. 1— 5MgPo 

[0 0 8 4] ±12 (A) - (D) <omi§ffl/£(c33tf3x 
5 0 0 OJWT. !6FSL<tt300 0J^T€)X^^flB 

W8?h«. Wic, x^^«flgi:bT^»^5 0 
0 &LT<D If X 7 x / —)l> A SXtt tr X 7 i y — ;l/ F Sftg 

[0 0 8 5] ±IE^?»^5 OOJ^TOtTX^jiy— /l> 
AS3meX7xX-;l/F^«©BgfcLT{±, 
fcf, ?ftffc->x;l/X^i/(«)|S!(Dxlf 3— h 8 0 7 , X 
tTn-h8 2 7, xtrn— h 8 2 8, ^^^5*;l/B* 
(tfc)gcQD.E.R. 3 3 0, D.E.R. 3 3 1, D.E.R. 3 6 K 

mmitf&mm<oY d 128, y d f 1 7 oiws 

[0 0 8 6] ^»3Hffl««9J»4 0Tg%K< 

m<DE p p n- 2 0 i f*we.n, ^uy-;v/^7 



ESCN-OOK ESCN-19 5, H#{fc^(t*)Si 
(DEOCN1012, EOCN 1 0 2 5, EOCN10 
2 7 £*U t±*»T»Xt4— WWJUitiB 

[0 0 8 7] &tt, l^i^ttltUT, 7"DAftX^ 

cm«e£{t¥i3i(«)H©E sb-4 00) „ 

10 fL^(«)8a<OBREN- 1 0 5, BREN-S) ftf 
[0 0 8 8] 3-#*-yffim<om<kM£ LTtt, x^+v- 

A, t"X7i/-;l'F > eX7x/-;l/Sf©7x/- 
;l/ft7j<^S^ 1 fC 2 fflfiU^TT Sffc^ft* 7i7 

#-7 ■> **fffi. e x 7 x y -;vy # ^ -y 
t? uy-;b/#77 zmmvstf^v #mm%:z&m 

[0 0 8 9] 4>T*&. Kifi^OH**f5fete«n*jSCT?7 

fig, * ^y-;i/y #-7 ? *«jg^®y #7 y t?mmt>w 

y*ftfII(tt)l©7x/7^ FLF2882. 7i 
/7-rhLF2 82 2, 7x/7^hTD-2090, 
7x77-1' FTD — 2 149, 7x7^ h VH4 1 5 
0. 7x77^hVH4 1 7 0^Ci®{kgiJ. ?iMJfc$c: 
(MOW^r-f-V-iff— FF G-2 0 o o^co7a^t7 
30 x7-;Wt^it^«fh77a*t*77x7-;VA!tt 

[0090] im^^^mmms^mim^imx 

t bT{±, x#^S/»K%ljMb*«SfeOTf3&tit*Wte 
KIHM4k >7*;W7S^l;F7^F, h'J7x^* 

40 [0 0 9 1] ^^/-/HiiiLTte, 0»J^.(f, 2-y 
W5^/-;K 2 -x^;l/- 4 -^f;K5^/- 
;K l -^7/xf ;l/-2-7x-;H5^/-;K 1 
->7/xf;l/- 2 -7x-;M5^/U -7Ah'J>t'J 

0Bft^XlS(«)®O2 E 4MZ. 2PZ-CN. 
2PZ-CNS^We>n5o 

[0092] ^mmmmmmm 4 (c ) fc^tj 
5 x x -yrnrn t mm&tp a> y ^onTO^fi^ 

3^±0^?«©lti:LTtt, MXIS, 7x7^> 
50 WBg % VvBfigS^T 
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[009 3] ±IH7aiy^^flltLT«. 0IJ;U£, 3S 
f|3{t^(«)S07i/h-hYP-4 0, 7x7b-b 
YP-5 0, 7i7F-hYP-6.0^W^ o 

[0 0 9 4] Sfcs ±IH]S^»X^^flgfcLT 
{±, 0fl*.fcf* #?Stf 37J~87j©H#i?»X#3rS/«f 
Jjg> S&fcfc, 8 75*iS;L3ig3S#?»x#* 

->SlBl§ (W4^7-59617# % «&¥7-59618-S§, «£¥7- 
59619*§\ #&¥7-59620^ f#&¥7-6491 l^f, #£^7 
-68327#^#Bg) WWStlS.. 

[0 0 9 5] Sfc, jjBWt«D**^tt»»«*rRjStt 

*u *(*WKt±. w*.»f, fpaft*s*(«) softs* 

HTR-8 6 0 P^W5n^„ HC^ x-^-ym 
[0 0 9 6] ±IBi#*'>«iBfcffi»ttAi«*t)3^ , 0«« 

¥^?a* n 3^±<o^?a«fli©^n»«. x# 
^>mm i o oa»gc{c»bT 1 o~ 4 otims 

ti\ l o x^^WffiJ&i^ 
«tt*«ffiT"r*^©Wll3WBc:s«|qi36i«a&D. 4 011 
[0 0 9 7] ^-f»*lffl«aHWIBofflm (B) . CO 

Rr/ (d) icfcw-s, m.mtvx<yvis^?v r 

?VU—h2~6 11%^, Tg^-10 "CJ^JhT* 
frOiif^fi^ 8 0^tt±t?$Sl^i/IM 

8 60P-3 (*Hfb¥*H(«)S) tg*^«F 5tl§„. 
[0098] h<D 

st±, 2~6aa%<D«a-&^itfr§ci:*w$i, 
;i/ c**) 7*y u—hXimm<Dm& ! ®i*m^zzLi: 

[0 0 9 9] T g a-10 B Ctt±^SL<, ±ISttW 
tcMPStt^V^V il^3 0 0°CT'$.5c 0°C 
i: B Xf-^lT-<DSt7-f;l/i>0? «y * 

re ±ewiiBa ; t7v-*«-&-rs#S;fcLTt±, #o* 



[oioo] ±mmmim.ia3ifzx.#3Fi<'m^m7* 

it«U\ Ii¥^fi^8 0^*l-Pfe5 
[0 10 1] ±fEx^^S^WT^U;l/^«m-&«:0 

*tbT, i o oaasB—3 o oa*aw£?3:n,\, i o 
[oio2] ?-rmmmmmwm4ici£, mmsnm<o 

to-TS £ t T-#3 0 c<DJ;7^ >y 7'J v^Ji: Lt 

[0 10 3] ^V^y^JV^JilLt^ #0;U£, 
y -if V is F^ynWhiJ yt h^S/S^V, y - ^ 
20 ;l/yj7 h7nfc!;H- y y< h+S/^V, y-757/a 
tr;l/hUxh^^>"7^ y-7W KynifjVhyx 
h^i^X N-(3-75/xf;l/-y-7;//o 

[0104] -±SBS/^ -y 7'J V^Mtt, y U 
F^i^yn tT;V h y ^ h^ixi/^i/tbTNU C A — 
18 7, y-*)\>f]-?y-?u\Z)\,VV * b^>->^>t 
LTNUC A-189. y-7;/7 > DbVh l Jxh 
^^ykUNUC A-l 100, y->)WK 
/P^I/b'Jxh^^yfcLTNUC A-l 1 6 
so 0. N-j8-7'5yx^;l/-y-7'5y7 P ot!;l/hy^ 
h^^VtLTNUC A— 1 1 2 Ot^'5 ftgp* 

*$^UB&tf s-osiffcau i o oa»gf5tc^L o . i ~ i 
[0105] ?^tc p-immmmmmm a fct±, 

ttOW4*g«fcLT, --y^k 7;l/3 

^:@Wi:br, ffi, fl^ x-^;K 77b5x7A> 

n e> <o-&^* i? (om&mw&nK* y-<^~tv rma-r 

[0 10 6] iteS^BOSEftiRHI^ffliSiJL, SB« 

so ns x *usgs/y*, ^ B B B tt^yyj. »»s/y*v 
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[0107] cfte,©?^-^ 

*OT&S?PJ 1 0 oajBRKJtbT. 1 0-4 0 0fi»g|3 

[0108] &l±, mmi>rc£5f&mi£.<o'}3L^Wimm 

v^T> B«o^vyilBl»^*cfc)WI»fc:a») % »o 
ffx.S<fc !>„ 

[0109] «T*«W©r>x/>aSDWtffltt«^-> 
©iBB?j&tco^T0ffi^ffl^TSiEyi-rSo 0 l «±:*38 

w©jg«^- h owfBS*sisn?* «o 0 2 tc^-r «fc 5 
u ^x^m^y- h 1 (D^-cmmmmmmm 4 %±^i 

[01 1 0] ^fc. ^-7iaa^ 94%/-y9v— 

m*m^T ^ 0 4 tc^-rj; 3 tc. ^» 

fBeD^x/^yr/Au A 2> • • • A4*^^M*ifflg§ 

4 ±K«j#snfc«l8-i7»s e: £tfT*%, cos 
siBtWiisjgYfcSfii^je 3 t ^mmm&mim 4£<d 

fgmtHi., l~1 0 0 0g/2 5»gfi!()WSL<< 1 ~ 
5 0 0g/2 5«mSSW«fc*>#£Lt/\, flKu 
g»?PJ4 fc^xA^7*Au. Ai> • ♦ -A4fc©ig* 
2Hi> 5 0 — 2 0 0 0g/2 5nun@ig#W$b<. 100 
— 1 0 0 0g/2 5miSfi*<J:»)ff*Lfo SBHAflUJE 
<Dg8^1?&ftt:f. 7iAf77'Ai, Az. • • -A4fc 

88XiB*fcx 9x^>y7tfSiSrrS2:t«;&V\, 
[0 1 l l] 0 5 fc^j-T <fc 5 ic. (U 40 

V) , m^rm (E B) ^fOfflHH«B*telli/-h 1 

itmummm 3 *fc^$nstt»»s-&tt;i-y 3-?-* 

ft^ L «6 S o Sfc*f*£88iHji tis 2 0—5 00 mW/c 

n. 2 s«««»s l < , mm mt 0 . 1 - 1 5 0 wmmtt 

toii2] c<D*SJH, 0&M^fl^fi^JA 3 t^v 
$»/8&**!Mi 4 ©Bote** tt, ^-y If -y * 7 
«y ^T* S U *^SM^HftS!«i3lWiJ* 4 

Qfov&zmmo&im&mft-tzrctb^ 06^-rj; so 



20 

mmcoi-y fmrnzmz ct^-e?5„ ffi&Mut&raK 
fe»ts«s*«8Sffeai«*iM* 3 pjmmmmwMm 4 

£©S»7J{±. 1 — 5 0.0g/2 5mmtf#3;L<. 1 — 1 

0 0g/2 5«tfi!)ffSLK ffi*. **V*IWB«*SI 
4 fc^x/N^y 5 0 — 4 00 0g/2 5 

mm*W3:L<> 1 0 0— 3 0 0 Og/2 5mmtf J;t)£?3:L 

[0 1 13] *5«S/-h 1 -v©fiSC»«S^»i±. S#2«Z> 
ttl*»»!fl^»5«WJi 3 &mi ftT </ >® 6 fx 

S»£fe:t±3#- 2 ttJtajlttTf* * £ fc ifrgT-fe S 

[oi 14] x+xAyf^y^ieo^ 0 7^T 
<fc 5 fc> Stt 2 ©Tffifr&^SitfM-fT 6 fc «fc t) ^ y 
77 7Y^f'>iAf77*AK Az • • • A4^:5I$± 
(f, COiAf-y T'Ai, A 2 • • • A 4%, Wl^tt^ 
08fc^-r«fcdtc, h 7(cj;!3lf-yi'7>yy 

a . © e -y ^ 7 >y y %f? ^ t . p^mmmmmmm 4 a 

[0 1 15] ^^-e^xAf-y^ 09{C^J:3 
iU An^BE*Ufcf^ jtaJKHEffcS-iiSo ioSftteJ: 0^ 
"J - H7 U— A t©»«*^7-r So ±IHAnl^JS**ff 

fflv^s^^*fflgf*S'j©#tt, mfrmici&&?5 

IS8 0-3 0 0U 0. 0 1 — 3 0 0%S>T3T*$> 
So 3: ft. M^fcOltSO^iajKfcijilg 10 0—30 
0°CT?$.t>, 1 50 — 250 TCIgSWS Lt/~> 0 *Pf^ 
ntt. iH»0. 5- 1 2 O^ftg-efciX 1~3 0^PI1 

[0 116] dO«fcdtcLT , >x/^-y7 f 'Ai, Az • • 

6 ft T V <« S cDt?^ K'?xAf7^tf7i'7 -y.y-r S 

ct^T?, l ^ t mMrnmim^mm<o^mtj n ^ 

r&^mtft&'M.W x/N^-y T^A^f S C t tfiVZ&o $ 

fe, ^«3»ffl«»flij%a^-rsxa3Q«*e?nsrc 

yn-feXifeffiJ&TWHJTfcSo 
[0 1 17] 01 0 fe:t±±reoSSci*BlB8i^JS6©SJ^0»l 

3 (c-T S i:S«^rffiBSftT^ S H^fc ^7^7-v7°S 
[0 1 1 8] fithKBLTtfe«t3fcx *«Wte4»5«> 
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x/v* >y y t ^mmm^mm t *m&mis- y ^ e, e 

ftit$n^/c46, I+X'^f-f V^IgfCfcl^Ts m 
(DXum&¥Z£4£?, ¥v?7vy*&feLTfiZ.2>& 

vicKZe v^^yy^v-byu-^mmt^ 

[0 119] 

[0 12 0] S:*^ J^T<OHSSWRtfl:b^J(Ci3t^T, 

[0121] r#14^j ||^J&D*J:b$£WCcfcoT#3 
21 £*<T*£ §Stl>t^Ml:Sft!iS^J^ 8 OW/onOiSffiTkig 

tts uai- * h v y * xnm r d s - 1 ittm^rmwmic 

<fc tlffllJ^LfCo SlJ^m±, 2 3 "C, 5 0 0rad/#t?fc 

So 

[0122] r^jtmgj nffimRVimMic&iTW 
% <ihttT*%z>i&mi'—Y<Difcmmmi£& ow/oixd^ee 

mmmm*6 o ote<DWffimTwmi,T, smmftoix 
[0123] r^ijft (x^x/ryFi) j ->vuz/y 

i/— b^BAttL/c:^ 1 OmmX 1 0 mmtC 2V :X > ^ U 
^-<Dt3L 3WSaiJ»{c^^^^)^^E7kigtT (8 OW/ 
cm, Ba«jEfiil 0cm) (C^DiltLfto ^tCX^X/^> 

f-f ((tt) ta-^Ha H S - 1 0 1 o) fc 

T 1 OnunX^X^FU ^y^fSM 

m 
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[0 12 4] r^Jft (^7^777*1$) J ±IScD^ 

©bl ^v^r^-sie mwmm pa-io ic 

*fTV\ ^-y^7^:/T^fc$CT*¥HffiLfco 
[0 12 5] H0g#Jl 

CStl^Sf fc^«^J7 f /UA©f» 7 ^7 V 
ffij (7^U;HS«fi^{*. 7f;M^7^';Wh : 2 
-UK n^'>a:^;l/^ * 7 ^ U U— h : *#T#V tWk 
'7^f;V7 5/xXf^=8 0 : 1 0 : 1 0) 1 0 01 
Sflk M¥i3#?«$ 8 0 0 0 ©>> ^7 ^ i; 

h^ij rf-v- i o'oMflk mi\M (2 , 6-hUl/ 
fi>'fVi/7f—b) 5MM& UV«MkB»ttW.(^> 



^x/y) 4: 



[0 12 6] <*xM&5»/att««>-h©fls«> ?^IC 

*a 1 (c^-r 0 
[0 12 7] Ji^Jl 

b : 7 4"J/l/g! (t/l/Jt) =9 0 : 10) $rfflv\ ^ 
»^2 OOOWlsZl'TtVls-bZkXV^-ttm 

^rciMit, nmm i tmmci&MMmtw&mmy -< 

ofco illicit, 
[0 12 8] 

[^1] 
1 



1^ ffi ^ ^ 


(mm 


*^J1 


tbK^Jl 


Ji« # t£ ^ 


(MPa) 


2 


2 5 0 


» Sc «k m 


(v m) 


3-10 


« m * 




(g/lOmraD) 


10 0 


10 0 0 






4 0 0 


13 0 


e « « g 


*9 - 


* - 






10 0 


0 
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[0129] mmmz 

(iw->si2 o o, mitiy^}i^^^m^m±m 

^vtmx-x^smm (x^'>si2 2 0, ft^fk 
^iisifc&Mts© e s c n 0 0 1 1 5 mm 

mm (±B*^y*it¥j:nni£m±m<D77 4*-y 

x>L F 2 8 8 2%ffiffl) 4 OMgB. X#^>#iJ!g 

MI<D7x/h->YP-5 0?:ffiI) 1 5fiM5. 
x#* $"Sftfr7 * U Art I* t LTX^i'SMT * 
y;lofA (SHPMi 00^ fSaib^aSUfcS^thH© 

HTR-860P-3» 15 011$. WitiMM 
MbL xmimmm l->7/xf;l/-2-7i x;W 
5£V— ;b (*a7 , /~ ^2 PZ-CN) 0. 5fiM 
», > 9 1/ A v ^ U y 9f& £ b T y - y U -> K * v- 7"n 
t!;l/h u * 1**^9 > (B*ai*-«^ttioN 

UC A-187W 0. 7 k«$fr 20 

ufco #e»nfc:y^x^ xf*w«±teas*L, 1 4 o 

"CT* 5 »MiP««aft bTs B Xf-^tt»oai«*J« 

[0 13 0] ^^S»^tfeOBfSi!¥14^KlW^ 
tt8H£SeK (WDil, DVE-V4) fcffl^TifliJSg 

(■y^TVl/lt-fX 2 Oram, *B4mm, MJ¥ 8 O fi 

itu #»i*K5lC/Sh F SlftffttS) b 

fcmgk. 2 5°CT*3 6 OMPa, 2 6 O tT« 4 MPaT&r? 

/to 30 

[0131] <mmm3>umm2^m^rcy x./ 

>rfA (#?S4 07^ B*^«=fi»,«S^a«©PN 

m*mtm&miife$iw*m^TWfci.rcmm. 2 5°c 

T30 OMPa, 2 6 0 "CT 5 3 MPaTfe^ fco 

[0132] <ntfom4>mmm2<Digmffly-x<Dm 
mMm&# 1 o o lt->i) 1 o^agp^ 

^L/i^m, 2 5°Ct? 1, 5 0 OMPa. 2 6 CC"? 1 OM 

[0133] <imm2>mmm4<DJL#*i'm^m7 
3L/*i<<®mi eommw) vtcm, mmm2 tmmtc 
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VX'3, 4 00MPa, 2 6 0 3 UPaT*%>-3 
[0 13 4] <it^j3>H»j2(0X^^S^#7. 
£ y ;l/ df A £7 ? V n x h y £ i?x > df A tc^M L 
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